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[72] «BHA 3E^# ^mm mm^ 













[54] -#l5tim^^ZtK^*J#fflT^^ 

[57] mm 

5mg ~60mg PtL*&?ffi^»l?^± Pl^Sfi^iik. ^T- 



200410019483.6 f 'J ^ ^ ^ 



mi/m 



m&^Simmi^^m^ 3ooomg. 
3, 1 mmm, S't', mnm^mmmmM^ s-is. i5~3o. 3o~ 

45nig. eOing. 
TSOiiiglSlOOOing. 

7, fia:K^Jl^:t 6. m^^^^^ 5-15. 15-30. 30-45 , 45-60iDg 

8, m.mim^^6 6^m.'km, M^tl-^^Siag. 15ii«. ZOm. iSmss 60mg. Plfc|^?!l 

9, 6-8 ^M^^^W 250mg. TSOmg ^ lOOOnig " 

3ooomg mm=.^>mmmm&. m^t s-eomg 3i#ft«iBa:^#^m^i$ffiife6</J55iM 
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m =^ 



mm^mm 3174901 ^^^^jMrnmimmm-^m. nnmsmti^mfmMm 

a4;^^JBa 61-267580. ©iM^fli Epl93256, HS^^fJ US4687777 i^^FTHf^^-S 

hydroctiloride in combination with metformin in the treatment of type 2 diabetes 
melUtus; a randomized , placebo-controlled study. Clin Ther. 2000 

Dec; 22 (12) : 1395-409. i^^TK^mm~^m!iMmmmm , ^mMmmm-^ 

(2) Suzuki M # Effects of combined pioglitazone and metformin on diabetes and 



3 



^ m ^ m2/i9M 



obesity in Wistar fatty rats. Clin Exp Pharmacol Physiol. 2002 Apr; 29 (4): 269-74. 





mm 
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at m =^ mmm 



m^mmrn^^. mmm^ z:wtm. m^m^^ wm^^ s,mmm, m. m 
EP193256 i5mm^w^mmmmm^' 

mmmiM, ~^^m^^m~^mLmmi^ 250mg. 750rag. looomg, 



200410019483.6 



m la =ts Mi/im 



^:kmmmmnBvE^, \immmmB 3 m^Rm~mm, t 




^ II W^'h^WlSt. '^A^^Wit^, W^^'H'liE. 

:/^x^mmm "mjf^m^^" u-^mmm- mmi^ ''m±wm$ 



200410019483. 6 



Tit m ^ ms/im 



mm^ mm.m^ mm:- mm^-, ^^m. mmmm^ mm^ ^mm^m 
m^mmm^ mmmmm^ zM^m^^ mm^m^^ umnm^ mmmm-. ^ 

mnmvkm^m. ^mmm^, s:^. mmisn. mmmmBmii>. 



200410019483. 6 



^ m ^ mmm 



-^mmm^Mt^^i^MmU-^^^ 6. 7. 8, 9> 10, 11. 12> 13, 14. IS. 16. 17. 
18. 19, 20. 21. 22. 23. 24, 25, 26. 27. 28, 29, 30, 31, 32. 33, 34. 35. 36, 37. 
38, 39, 40, 41, 42, 43, 44, 45iiig Ptt5fS^S„ 

mmmm<^^mm^5mgm, lOmg/^, IS^g/^i, SOing/^. 4S«.g/^. 60mg/^. 
3^Siai£^W?HSSffi^=f^3iE3000ing, ffc3g|,X 250ing, SOOmg, lOOOiHg, ISOOnsg 

mmmm^ ^mmm^ mmmmRmsicm' dbsk referbnce tfisijasyisjs^. 
u mm: 

(1) m^m 

012 ge^^l^^^uE: W-J m^^m R ;t^m 001 g5^J?;«^D^#: 22 ±4 

(2) ^^1^1^ 

8 
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1i W ^ ®7/19K 



3s m^y^mmm: 

(1) mum: 

mmm^msoR. mm^^, ^^imM^^^m. ^sn^sooo. 4ooo, szoo, 2560, 
204g!Bg/kg E-^?pjs^= wmmk 6 /mi&i?. mmmm i^cmc jg^ia^s^ loomg/mi 
mm, m^^m^mmii^mn, ^mwmmf3 0.50. o.4o, 0.32, 0.25, 

Sij^j^a, 'mHmnmm.^^^; ^^^^mmm 14 ^. ^^^m 0. u 3, 7. 

(2) m^^m-- 

myj-WMm/mmm (500:7.5) pig^^mif#^±^^: 
pm*&^m:35-¥jKJii!;/ia:^s^j®(5oo:7.5), mi^^^^^mmtiim^^m\ 

^^^tl£ii3iE^BS (1-6/10); |§J^ 1 /jNflt, 5-R^^ifi31ligj§; HE 2 ,m, 10 Rgfi^ffl 

( 6 K ) ssi^tBifii, ^eflSii*mi^^MSi^. 18 m. ^^^^m:m 
2). 

m 1 ./j\^i^5J:pflBi&^M:&=¥)!m/Pit*&5'jffi c soo: 7. 5 ) nwmmmp^mmm (g) 

(ra&/kg) Od Id 3d TTd 14d 

5000 19. 8+0.9 

4000 19. 9+1. 0 20.8 + 2. 5 23. 0+2.8 26. 5±3. 5 29. 3+3.9 

3200 19. 8±1. 1 21. 0 + 1. 2 23.4+1. 5 25. 6+1. 7 28. 8+1.8 
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^ m mmm 



2566 19. 9±L 0 20. 6±1.1 22. 3±1.2 24. 8 + 1. 6 28. 6+2.3 
2048 19. 7 + 1. 1 20.9 + 1. 4 23.1 + 1.9 26. 1+2.2 29.2+2.7 



m2./\\m^diam^Mi5-^wmm^mm (500:7.5) iD^mmmm 



mm 






5Et:R 




jet* 




(mg/kg) 


CR) 


ms) 






Ot) 




5000 


10 


5 


5 


10 


100 




4000 


10 


3 


5 


8 


so 
















3137. 3 


3200 


10 


3 


3 


6 


60 
















(2834. 9-3472. 1) 


2560 


10 


1 


1 


2 


20 


2048 


10 


0 


0 


0 


0 





uu-wms^/mmm ( 500:15) pjig^i§t.i4#'ti^?^: 

Qmmj-u-n-^miummMm (soo: 15) , 10-30 i^n^maimmm'. bp^ 

*^l5fi^#«5ES5^ 3348. 8mg/kg. (^^JE^ 3. 4), 

^ 3.yM|^)^[P|g^^M^~¥)K§Ii;/TO5!!m (500: 15) ^^mi^WM^mm (s) 

(mg/kg) Od id 3d 7d I4d 

5000 19. 7 + 0. 9 

4000 19.6+1.1 20.3+1.0 22. 3±1. 0 26. 0 + 1. 3 29.0 + 2.6 
3200 19.5±1. 0 21. 1±1. 3 23. 4 + 1.1 26.8+1. 9 29. 7±2. 5 
10 



2004100194S3.6 



m ?8 1? ^9/19M 



2560 19.7+1. 0 21. 2 + 1. 2 22.8+1. 7 26. 2 + 1.8 29.8±2. 0 
2048 19.7 + 1. 0 21. l±I.l 23. 4 + 1.3 26. 7±1. 6 29.8 + 2.3 



mm 










5Et$ 


LO,.<i]tg/kg) 


(mg/kg) 


CR) 








(«) 




5000 


10 


5 


5 


10 


100 




4000 


10 


3 


4 


7 


70 
















3348. 8 


3200 


10 


3 


2 


5 


50 
















(3029. 6-3701.7) 


2560 


10 


0 


1 


1 


10 




2048 


10 


0 


0 


0 


0 





f^mm (1-4/10); ^Jgl/hBt. 4R^if^^i)l; |?^2yjvBt, 1 .R^tl^^«, 7 P.^ 

m (10 pj ggMHiJfii, ^■sffi^^RiafifRT^M^^o m^nim, m^^m^mi^ 

14 ^^g[J^#SM«7t^jaBBM3»^./jN^Pfl6^^S<I*?gl^i9Ea^ 3726. 7ing/kg, 

^m^5. 6). 

imm%xxw^i'%iz-^imiwmm (soorso) j?^i^}Ssiiii^fz|ss&*i^[iifii(g) 

?fija (mg/kg) Od Id 3d 7d 14d 

5000 20. 3 + 1. 0 

4000 20. 2±1. 1 21. 3 + 1. 2 22. 8±1. 2 25. 2±1. 3 28. 8±1.8 

3200 20.4 + 0.9 21. 9 + 1.6 23. 5+2.0 26. 2±2. 6 28.5±2.4 
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ift as =fS mio/l9jS 



2560 20. 3±0. 9 22.0 + 0. 5 24. 1+1. 7 26. 6+2. 3 29. 7±2. 6 
2048 20.2±1. 1 21.9+0. 9 23.8 + 1. 0 26. 7±1. 4 29. 6+2.5 



mm 












LD«(fflg/kg) 


(mg/kg) 










(10 




5000 


10 


5 




10 


100 




4000 


10 


3 




4 


40 
















3726. 7 


3200 


10 


2 




3 


30 




2560 












(3338. 6-4159.8) 


10 


0 




1 


10 


2048 


10 


0 


0 


0 


0 





4s Igit: 



/J\E^)^;Plg^^H#gHttfi<)M^~9jKlii/lM:1&5yiiitJ3iS<l#f4S;S^2|s:-3gi, 

10-30 j^^mi^mm^^m;i>. ais, i /^R^^4J■^^HsBl/^. ^^^m. m 
•\±s.m^±&im^WiRnmm^k^mmm^m^o ^mwtim^mm^mB 4-5 ^jn 

500: 15. 500:30) ^^mmM^^^m mi. 3. 3348. 8s 3726. 7ing/kg. 

(500; 30, wM, S^f-^ffl^a^l^, ElS«^SSSJMfifi^pi|i!^^c t^^w 

Is 
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^ m =^ mii/i9S 



(1) mm-. 

-^WM: immmMm^l5ms/ml, ^|?#fiJ^lml/IOOg#S. ^§3^ 150mg/kgo 

(2) ^fPJ: 

p.sMitxrr^, m- 851011- u B7: ^^iif f-k^i^tJpj-rf=fn = zm-. ar, ^-^rU 

^ 980303, 

(3) iSL^: 

NL - 200TPA i^^^^ : 0 ^^^^^Wl . 
TGL-16C ^j^^^^'Cvm: ±?SS¥^^{SC^ro 
HPLC: WATERS 515 ^; 717 gfil]t#§l; R.AININ 
ANASTAR feigilClgXf^wS. 

mm ^isur^m, urn. f*s«)2iog, ^^^iaisfe^^^iiE "^^^^^^mmm 

(1) 

^^Wistar 12 R.Jitt,^-^ 16^hW,S«^a¥±5!^?3Hia, WPWJiH 9ing/fcg 
0.33, 0.66, 1. 0. 1. 3, 2. 0, 4. 0, 6. 0, 12. 0, 24. 0 ?n 36. 0 /hB^^^SlHSeSfiliQ 0. 5ml , 
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^ m ^ nwim 



j^cjg^i-ssijjfci 0, 0,5, 1, 2. 5, io^20ijg/mi, f^^#>ta§i. fmij^n^^ 

.lis 1? soon i TmmS=i'^-~^M'b'^f^, ^H^=F, 75m 1 ^'6 20 

M HPLC4>*fo mSaifilJSM«Sf^EtJ^>tJla)1l#Si, J^JEii^tjJft! 0, 0.1. 0.5. 

1. 5^iopg/mi, j^mmm, imism±^ 

C2) mmm- 

a:£*i: C,, ODS^, 4, 6x250im, lOp , ft-^ 22125117 
SiE^^S: 0. 005M §1®=:^^ (pH2.5) =10: 90 

UV^^iH: 233iim 

PH:*&?iJffi: S^ffi: C., ODSS. 4. exlOOnm, Sp . 22K10040 
at^4|: Z:M: 0.1MZ,^ CpH4. 5) =39: 61 

30*C 
UV^^TU: 269nm 

(3) mm-. 

J!]l?f#;tffl^ (0~20p g/ml) 6<I^tt73gS: C=0. 0000353A + 0. 10355 (r = 0. 9992)o 
pili^jfg 95.04%. :^EPJ3E~^OT^g7aPfilS^^fitlalffiIifilHJ^iS5L^ h 
Mm 1 ; ^i^&mmm^mf3 1. 1 l- O /J\S* ; I^JS^^^SIS^ 6 20. 4|j g/ml ; AUC 
^^giJJ^ 239. 8 fn 249. 9[l %* h/mU M)7:fijtt^#:^6<lii!^?ijffl]g^^ 101. 7%, 

Hiii '■ iiSM^SaTgM) 

0.33 0. 67 i 175 2 4 6 8 12 24 36 h 
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iJi IS IS mi3/i9J5 



1 13.5 


16.3 


19.3 


19.3 


16.1 


8.3 


8.2 


6.7 


6.0 


3. 1 


3.5 


2 12.2 


15. 1 


24.6 


20.0 


16.9 


9. 3 


' 5.5 


5.4 


10.4 


13. 1 


2. 3 


3 14.5 


13.7 


14.5 


18-4 


13.7 


iO. 8 


5.8 


5.2 


5. 6 


4. 6 


2. 8 


4 13.6 


15.3 


16. 3 


14.0 


14.9 


7.2 


5.1 


4.9 


4. 7 


5.4 


1.9 


mean 1 3. 4 


15. 1 


18. 7 


17. 9 


15. 4 


8. 9 


6. 2 


5. 5 


6. 7 


6. 6 


2. 6 
























1 12.6 


19.6 


27.2 


21.6 


14.9 


14.7 


8.5 


7.3 


6.8 


6, 6 


2.5 


2 12.5 


15.6 


16.3 


15. 1 


15.9 


10.2 


6.9 


6.5 


6.5 


5. 7 


2.9 


3 11.6 


18.7 


19.1 


16.1 


16.2 


10.7 


7.3 


6.3 


5.3 


4.3 


2.6 


4 15.9 


17.9 


19.1 


15.4 


IS. 8 


10.3 


8-0 


6. 8 


6.7 


6.8 


3-4 


mean 13. 1 


18.0 


20.4 


17.1 


16,4 


11.5 


7.7 


6.7 


6.3 


5.8 


2.8 



Skm^)^&^ CO-lOu g/ral) ^^Um^: C=0. 0000310A- 0. 1488 (1 = 0.9988). 

:kmQmimmm^mwsB^mHmmmmmm^, mm 
m 2 : s^i^mm^m% 4. o ^ 3. 9 m-, mmm^ 6.sms. 3|j g/mi ; auc m 
f3 80. 4 m 85. om g- h/mu sjimM'^mis^^mmmm^ 105. 7%. 
^8. :kmam.mmmm.iimmm^mmmmmm 

0.33 0.67 i TS 2 4 6 8 12 24 36 h 

1 0. 68 2. 95 3. 49 5.32 3.71 4. 72 4.36 4. 13 2. 48 0. 36 nd 

2 5.84 10. 81 8. 09 10. 73 7.60 7.32 5.90 5.12 3.25 0.66 0.34 

3 3.51 2. 84 3.62 3. 96 4.85 4.47 4.93 4. 07 3.10 0. 69 0.42 

4 0.81 2. 36 3. 00 3. 23 3.74 4.54 6.06 6. 14 3.57 0.39 nd 
mean 2. 71 4.74 155 sTsi 4797 5726 Tsi 4787 iTo 0752 0. 38 

1 1.05 2.29 2. 80 2, 87 2.85 3.26 2.38 1. 86 1, 12 2.58 0.40 

2 0. 42 0.46 3.16 3.81 3. 19 5.49 5. 95 5. 09 3.41 1.73 2.47 
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^ m ^ mwim 



3 0. 44 3. 37 4. 21 5.41 5.48 5.95 5. 09 3. 40 1. 68 2. 44 0. 69 

4 3.33 4. 21 5. 41 5. 93 4.57 3.64 5.28 3.22 1.85 0.80 1.31 
mean 1.31 2.58 3. 90 4. 51 4. 02 4.59 4.67 3. 39 2.01 1.89 1.22 

±uasm^m~^mmmijW^Bmikmmmi^ 1. 1 ?d i. o /m-, <$?s 

Jg^S'J>^ 19. 6 ?a 20. 4iJ g/ml; AUC 239. 8 249. 9\i g» h/mU WB^M^f^li&i 

^mmm^^ loi- m^Jzm.ammmmmMi5W^B&3^i^&mmm6^m^ 4. ojb 3. 9 

/hRt ; mPlim^m^ 6. S jpl 5. 3p g/ml ; AUC ^^»J^ 80. 4 85. 0|j g« h/mU g:f5-^i5{»r?^ 

1. g?^*^^et 
1.1^^^^: 

Wistar±m,1*S 140-160go§e^^45l#feiE: W-J^^^M R Jt^^^ 001^. 
1. 2 g^^EF^SIH^ 

m^^mm-^. ^i^^^- ^^^asS't^ 012^; ^^22±4tc, siig 

60±20%, ^^^mMWiMRo 3fem 12 iS^-^iJiS:fflg*7J<» ^0 

1.3|?itg): 

mo 

1. 4 ^iRJSft^: 
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ife Bj 4* mwidw 



MMfeM^ ( Streptozotocin, STZ). Sigiaa , S-0130, fflD^^. :ifc^JSS?444^ 
WMMmiSi (SUPER GLUCOCARD 11 ) , B*±f*, :(bS^^#P^t/XaS 

iiis^isjpj^: ?^n±^:i.mm^'^mmm. ftt^: 06043-A 

Wistar:ita, 3&0-P^. 14Og-160g, 16hr, IgM^M 30mg/kg 6<) STZ ( 4 

^3^. 4&H2raMRSi.Xl;Hll^«lill3^ msat^JlBlSS!!. 2554. M^20?t). BS^ 6 
FBG C^m^# nh), PBG>12.0aimol/L aii;!^^ 64 R, gga^^?^ 8 
^«i8R, i^ni&^mMMm^^Mlj SOOrl.SS. 300: 3 300: 4. 5 

300:6 300: 6. 75 fe:^ 300: 9 M:)^ 300: 27 igo 8 P.iE 

^Slft Wistaria (^±a:;*:aMJtt^^, PBG<5. Onmol/L) f-^^^aMMp ±a 
jCitM?O^IM)t>rMM^P*&^ 7 'tg:&^^)^Ml^i^ 300mg:1.5mg/k6, 

300fflg: 3mg/kgv SOOmg: 4. 5fng/kg, 300mg: 6!ng/kg, 300ing: 6, 7Smg/kg, 300ing: 9[iig/kg, 

3oottig: 27.i.g/kg mnij^m (^m=.^Mm--^mmmmm)> m^^mm i«cmc 
mmnmmmm^m^^^^^^^^' ^^^^2id. m22d^±9: ^om^m^j^m 

m 21dFBG-^|?S!r FBG)/ i^m^ FBG x 100%}) SMSllffimJt^ ( IR) < 1^= FBG x 

FINS/22. 5 )„ #^ISlgtt¥1^11±#'tM^5^, #^^^M3t*Mlt3?fflafBl t 
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^ 45 II16/19H 



3oomg: 3nig/kg oi^mM^mmmmmitm , ^m^nm:&mmm^m^^mmn. 



^ 9 miim:imm-mmmMi^m^mmmm 





% 


(nunoKL) 


(miBol/L) 


FB0^C21d-ld) 


m 




8 


3.7±0.3 *** 


3.S±0.5 '** 


0.1 ±0.4 






8 


20J±3.9 


20.0 ±3.5 


-OJ+1.3 


-2.1 ±6.0 


a:S- 300:1.5 


8 




i7.9±3.9 


-2,4dtZS 


-I0.7±I0.1 


«:S- 300:3 


8 


20LS±4.9 


I7.6±3.2 


-2.9±2.4 » 


-12,8±8.8 * 


300:4.5 


8 




t7.7±4.3 


-2.7±2.6 


-13.1 ±11.5 * 


S;*r 300:6 


8 


2aS±4.2 


17.3±6.0 


-3.2±2.8 » 


-17.3 ±16.4 » 


a:;^- 300:6.75 


8 


20.3 ±4.0 


16.4±3.0 


-3.9±2,2 *♦ 


-1S,7±8.5 


nil 300:9 


8 


20.5±5.5 


15.9±4.3 


-*.6±2J **♦ 


-22.5±9.4 *•* 


300:27 


8 


20.3 ±3.6 


16.2+3.4 


^.1 ±2.5 *♦ 


-20:0±12.2 *• 



ft. ^mM^^&\iM. *p<o.o5**p<o.oi,***p<o.ooi 



mm 






^l521dFINS 


^i§2id mm 


(nunol/i.) 


(mmol/L) 






8 


3.S+0.5 *** 


3.86 +0.82 ♦** 


-0.20±0.]2 *** 




S 


20.0+3.5 


32.35 ±15.93 


1.40±0.29 


g^r 300:1.5 


8 


17.9+3.9 


8.80 +4.63 ** 


0.79±0.25 


S:^ 300:3 


8 


17.6+3.2 


6.53 +4.00 ** 


0.65±0.22 *•* 


S.:^ 300:4.5 


8 


17.7+4.3 


12.68±9.63 ** 


0.87+0.31 *♦ 


m 300:6 


8 


173+6.0 


8.27+4J6 ** 


0.70±0.25 *** 


300:6.75 


3 


16.4 ±3.0 


7.28 +4.04 +♦ 


0.66+0.25 *** 


M:^ 300:? 


8 


15.9+4.3 


9.18 + 5.00 ** 


0.72 ±0.37 *** 


300:27 


8 


16.2+3.4 


9.64±4.33 ♦* 


0.79±0.25 *** 



ft. ^mSMm&itm, *p<0.05,**p<o.oi, ***p<o.OOi 



3. mtm^ 

ft73a^K~^3SM-Blt^&^jffl ( 300mg:1.5rag/kg, BOOrag: Saig/kg, 300ffig: 4. 5mg/kg. 
300D!g: 6ing/kg, 300ing: 6. 75mg/kg^ 300mg; Smg/kg, 300mg: nag/kg) j^M^t^MM^^ 
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ift BJ ^ 



2id. ^^tt&mMysnmi^^^mmm&immimizmi^ fbg. fins ^ m yj^w-. m 
FINS ^ iR m?^&%mm^> 

mm^^ ^m-n-^msL/mmm^nmit co sooiis (2) 750:15 o) 1000:15 











15 mg 


12.1 




55 mg 


44.4 


mm 


45 mg 


36.3 




3 aig 


2.4 




4.5 mg 


3.6 




0. 5 mg 


0.4 


Mm 


1 mg 


0.8 













500mg 


7 5 Omg 


100 Omg 




190g 


205fflg 


21 Omg 




14. Omg 


19. ling 


24. 2mg 


wmmm 


7. tmg 


9. Vmg 


12. 3mg 



Mz.mm)^mmm^±^mnM^, m, unmmm so-ea-cTm. mmwmm 
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^ m =^ mi8/i9S 



mm 2 







mmm 






SOOmg 


750mg 


lOOOrag 




190g 


205mg 


21 Omg 




14. Omg 


19. irag 


24. 2iBg 


mmmm 


7.1mg 


9.7mg 


12. 3mg 



mm 






15mg 




43. 6rng 




4.50B 



9%. 
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[54] Name of Invention: 



the treatment of diabetes 



n and its application in the preparation of medicines used In 



Tiie present invention discloses a pharmaceutical 
composition, wherein the composition contains 5 - 60 mg of 
Pioglitazone or its pharmaceutically acceptable saft and not 
more than 3,000 mg of Metformin or Its pharmaceuticaily 
acceptable salt and one or more pharmaceutically acceptable 
carriers. Through preparing preparations with different 
proportions, manner of medicine intake is improved and 
medicine intake frequency is reduced to once a day for the 
convenience of patients' long-term medicine intake. The 
present invenfion also discloses appficalion of the 
composition In the preparation of medicines used in the 
treatment and/or pnevention of diabetes, diabetes related 
liinesses and certain oomplicatlons thereof. 
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A phannaceuticai conyjosition and its api^icatfon in the preparation of medicines used in tlie treatment of diabetes 

1. An application of a phannaceuticat compo^on in the preparation of mediQ'nes used in the treatnnenf and/or prevaiHon of 
diabetes, diabetes related illnesses and certain complications thereof, the phannaceuticai composition containing 
Pioglltazons or Its pharmaceutlcally acceptable salt and Metfomun a its phannaceuticaliy acceptable salt, wherein the 
dosage of PloglHazone or Its phamnaceutlcally acceptable salt Is 5 ~ 60 mg, and the dosage of Metformin or its 
phamiaceutlcaily acceptat^e sai is not more than 3,000 mg. 

2. The application as defined m Claim 1, wherein the phamiaceutically accaptabis salts are PlogBtazone IHydrochloride and 
Metformin Hydrochloride respectively. 

3. The appllcafion as defined in Claim 1 , wherein ttie dosage of Pioglitazone or its pharmaceuflcal salt is 5-15 mg,15-30 
mg, 30 - 45 mg, or 45 - 50 mg. 

4. The application as defined In Claim 1, wherein the dosage of Pioglitazone or its phannaceuticai salt Is 5 mg, 15 mg, 30 
mg,45mg,or60nig. 

5. The application as defined In any of Claims 1, 2, 3 and 4, wherein the dosage of Ibietfbmiin or lis pharmaceutical salt is 
250mg,750mg. or 1,000 mg. 

6. A piiaraiaceutical composition, the composition containing 5 ~ 60 mg of Pioglitazone or its phamiaceufically acceptable 
salt and not more than 3,000 mg of Metfbmiin or its phannaceuticaliy acceptable salt and one or more pharmaceutlcally 
acceptable carriers. 

7. The pharmaceullcal composition as defined In Claim 6, the composition containing 5 - 1 5 mg, 1 5 - 30 mg, 30 - 45 mg, or 

45 - 50 mg of PloglHazone or its pharmaceutical salt. 

8. The phamnaceuiical composition as defined in Claim 6, the composition containing 5 mg, 15 mg, 30 mg, 45 mg. or 60 mg 
of Pioglitazone or Its phamaceuflcai salt. 

9. The pharmaceutlcai composition as defined in any of Claims 6 - 8, the composition containing 250 mg, 750 mg, or 1,000 
mg of Metfonnin or its pharmaceutical salt 

10. A method for preparing a pharmacaufical composition, characterized In that the meOxxl Is capable of prep^g 
double-layer tablets containing 5 - 60 mg of repaid-release Pioglitazone or Its phamnaoeutical salt and not more Syan 
3,000 mg of slow-release Mattbrmin or its pharmaceutical salt. 
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Prospectus 



A pharmaceutical composiGon and Ets application in the preparation of medicines used in fhe treatmoit of diabetes 



FIELD OF THE DiSCLOSURE 

The present invention relates to the deld of diabetes medicines and, more particulariy, to a phannaceutlcal composition 
of Ploglitazone and Metfonnln and an appllcaflon of the phamiaceuBcal composiion in the preparation of medidnes used in the 
treatment and/or prevention of diatntes, dtebetes relafed illnesses and certain compEcafions thereof. 



BACKORQUND 

Diabetes is a group of clinical syndromes caused by interactions between genetic and environmental factors. 
According to epidemiological survey, it Is estimated that the global diabetic patient pc^HJiaSon has exceeded 100 million, of 
which about 90% suffers ftom type 2 diabetes. The pathogenesis of type 2 diabetes in most cases ntslnly involves Insulin 
resistance coupled with insulin secretoiy deficiency, or mainly involves insulin secretory deficiency coupled with Insulin 
resistance and increase in h^tic glucose production. Type 2 dis^jetes patients often have the probiems of obesity, high 
blood pressure, fatty liver, coronary heart disease, etc. 

US Patent No. 3,174,901 disdoees an antl-hyperglycemio drug Metfomiln. the auxiliary mechanism of which is to inhibit 
hepatic glucose production and to increase glucose Ingestion by peripheral tissues, thereby reducing insulin resistance. 

Japanese Patent Na Showa 61-267580 (JP-A-61-267580), European Patent No. EP193256 and US Patent No. 
4,667,777 disclose the anti^iyperglycemic and lipid metabolism efiecSs of a thiazolidinedione insulin sensitizing agent 
Ptoglitazone. The working mechanism of Piogftazone Is relafed to the existence of insulin and may reduce fhe insui) 
resistance of peripheral tissues and that of liver and increase insulin-depaxient glucose disposai, ^reby reducing hepatic 
sugar output. The foilowirg literatures disclose imjrfementation embodiments of oombiinaBve appfication of Pioglitazone and 
Metformin: 

(1) EInhom D. eit al: Pioglitazone Hydrodilotide in combination with Metibmiin in the trealment of type 2 diabetes 
mellitus: a randomized, placebo-contix^led study - Clin Ther. 2000 Dec; 22(12): 1395409 discloses the therapeutic effect and 
tolerabilily of combined af^iicaUon of MeHbnriin and Pioglitazone iHydrochlorlde when blood sugar control Is not satisfactory 
with the sole use of Metfbmiin. 



(2) Suzuki Ml. etal: Sozuiti M. Effects of combined Roglilazone and Metfonnin on diabetes and ... 
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... Obesity in Wistaf tatty rats - Clin Exp Phamacol Physio 1. Apr 2002; 29{4): 269-74 discloses the therapeutic etfect of 
combinative application of Pioglilazone Hydrochloride and Metformin Hydrodilorlde on hyperglycemic, hyperglyceridemic and 
hyperketonemic Wistar fatly rats. 

(3) Pan Chang-yu et sd: 'Multi-center Clinicai Trial of The Efficacy and Safety of iVIetfortnin Hydrochloride in The 
Treatment of Type 2 Diabetes* cTiscloses the hypoglycemic effect and safety of combination application of Pioglifazone 
Hydrochloride with sulfonylurea drugs or ItHguanide drugs. 

Ploglltazone Is a thiazolidinone insidin resistance improving agent used to reduce insulin reslstaiwe and protect p-cell 
function, and It may effecUvely treat glyodipid abnomiaiities of non-insulin-depoMient diabeiiG obese patteitts, Metformin has 
now been widely accepted as a first choice anti-h^erglycemic drug for mild to moderate dtabetk: paGenIs, especially fisr ctoes& 
patl«)ls. PloglHazone even has intervention efecis on the intermediate stage of type 2 disi)etes - IGT (impaired glucose 
tolerance), and it may prevent or detey the advancement from IGT to severe dtabeles. 

Insulin resistance is the main deficiency at the initial stage of type 2 diabetes. Insulin resistance runs through the 
entire process of the oocunenoe and devetopnent of type 2 diabetes, and both the thiazolidinedione insulin Pioglifazone 
Hydrochtoride and Metformin have re<Juction effact on insulin raslstanca by they have different worldng mechanisms and differ 
in action locations. PloglHazone mainly enhances glucose ingestion of peripheral tissues (musdes) and may be used for 
improving insulin tolerance In the treatment of type 2 diabetes, whie Metfbnnin m^nly inhibits hepatic glucose output 
Combinative applica&Hi of both is focused on metabolism defictenGy and this may enhance anti-diabetic effects and help 
achieve better control of blood glucose level as compered to sole use of Metformin. 



SUMMARY OF THE PRE^NT INVBITIOM 

Surprising facts have now indicated that the combined pharmaceutical form of Pioglifazone aid Metfomoin provides 
extraordinarily benetnal blood glucose csxM effects and no adverse side ef^ have bewi obsen/ed. Conceiied effect 
observed is the distinct Improvement In hypoglycemia symptom, and this combined phamnaoeutical form is particularly usefiji in 
the treatment of diabetes espedaliy type 2 diabetes and diabetes related illnesses. 

Therefore, the present invention provides a treatment method for diabetes in mammals such as human. The method 
comprises administering to ttie mammal needing this treatment a pharmaceutical composition of effective, non-toxic, 
pharmaceutically acceptable dosages of an insulin sensitizing agent such as Pioglifazone or its pharmaceutical acceptable salt, 
and a biguanide anti-hyperglycemic drug such as Metformin or its pharmaceutically acceptable salt, wherein Hie dosage of 
Pioglifazone or its pharmaceutically acceptable salt is 5 ~ 60 mg, and the dosage of Metformin or its pharmaceutically 
acceptable salt is not more than 3,000 mg. 

It should be noted that Piogiitazone and Metfwmin are administered in Bwir respective phamiaoeulically acceptable 
fbnris as appropriate related active phamnaceutical agents, including ... 
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... iheir phamiaceutically acceptable derivatives such as their phatmaoeiitically accepitat^e salts, este;is and solvates. It 
should be noted that the piesanit imwenllon includes all pharmaceutically acceptabte farms of the active agents themsehres. 
The appropriate pharmaceuticalSy acceplaUe fbrms of Metformin are acid salts such as hydrochloride salt, acetate salt, 
baizoate salt, mesylate salt, maleate salt, etc. However, Metformin itself or Hs hydrochlotfde saft Is pnaferably used. Refer 
to the method of US Patent No. 3,174,901 lor obtainirg pharmacejtical salts of Metformin through reactions between 
Metfomiin and the corresponding aads. 

The appropriate phamiaceuticaliy acceptable forms of Ploglltazone include hydrochtorida salt, fomnate salt, fumai^e 
salt, acetate salt, benzoate salt, mesyfats salt, sulphate salt, maleate salt, etc However, Ploglltazone itself or its 
hydrochloride salt is pr^rably used. Rsfsr to the method of EP1 03256 for preparing pharmaceuficaJ salts of Ploglitazone. 

in one aspect the method comprises administering 5 ~ 60 mg of Ploglltazone or Ploglltazone Hydrochloride, esperaaly 
during daily administration. 

In particular, the method oomprises administering 5 - 15 mg, 15 - 30 mg. 30 - 45 mg, or 45 - 50 mg of Ploglitazone or 
Pioglltazone Hydrochloride. 

In particular, the method comjxises adminrsfering 5 ~ 15 mg of Ploglitazone or Ploglltazone Hydrochloride, especially 
during dally administration. 

In particular, the method comprises administering 15 ~ 30 mg of Ploglitazone or Pioglltazone Hydrochloride, especially 
during daily adminisb'ation, 

In particular, the method comprises administering 30 ~ 45 mg of Pioglltazone or Pioglltazone Hydrochloride, especially 
during dally administration. 

In particular, the method comprises administering 45 - 60 mg of Pioglltazone or Ploglitazone Hydrochloride, especially 
during dally admlnlstratlorK 

Preferably, the method conf^rises administering 5 mg of Pioglltazone or Pioglltazone Hydrochloride, especially during 
daSy administration. 

Preferably, the method comprises administering 10 mg of Plogfftazone or Pioglltazone Hy*ochlonde, especially during 
daily administration. 

Preferably, the method comprises administering 15 mg of Pioglltazone or Pioglltazone Hydrochloride, especially during 
daily administration. 

Preferably, the method comprises administering 30 mg of Pioglltazone or Plogiilazone Hydrochloride, especially during 
daily administration. 

Preferably, the rrothod comprises administering 45 mg of Ploglitazone or PlogBtazone Hydrochloride, especially during 
dally administration. 

Preferably, the method comprises administering 60 mg of PioglltazMie or Plogiilazone Hydrochloride, especially during 
daily administration. 

In one aspect, the method comprises administering not more than 3,000 mg of Metfonnin or Metformin Hydrochloride, 
especially during daily administraflon. Particularly pref^Wy, the dosage of Ivl^ormin w Metformin Hydrochloride is 250 mg, 
750 mg, or 1 ,000 mg. especially during daily adirenislfafion. 
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The (Hesenf invention provides a solution for diabetes patients to oveKXtme the trouble of having to frequenlty take 
medicines on a long terni bsis through preparing compound preparations with different proportions In order Eo Improve 
medicine-taking mode and reduce fi^uency of medicine talting to once a day for the convenience of patients. 

In another aspect, the present invention provides an application of the pharmacButical composition of Pioglilazone and 
Metformin In the preparation of medicines used in the treatment and/or prevention of diabetes, diabetes related illnesses and 
certain complications thereof, particulariy in the method of treatment of diabetes espedally b/pe 2 diabetes and diabetes 
related illnesses. The method comprises simultaneously administering Pioglrtazone and lUetformln. The simultaneous 
administration comprises administering preparation of Ploglltazone and Metfoms'n or basically simultaneously administering 
single preparation of each acfive agent 

Through e((ensive clinical rese^ it has been pn^ven tiiat if only one drug is administered within three years after 
diagnosis of type 2 cSabetes, evolution of blood glucose control will be reduced, mi combinative treatment by the two 
pharmaceuticals with mutually compIemer«ary effecfe Is often carried out to achieve maximum therapeuBc effect and to reduce 
adverse side effect Combinative application of Pioglitazone and Metformin does not «i|y effective control blood glucose 
level, reduce insulin resistance and protect |^cell lunoBon, but also reduce the occurrence of hypoglycemia, thereby exerting 
their concerted effects. Comibinafive plication of the two pharmaceutioals may deflay and prevent development of the 
illnesses and prevent ctmnic complicafions of diabetes such as cardiopaSiy, ablepsy, amputation and renal failure. 

The temi 'diabetes related illnesses' as used herein includes pfe^betic stats nelaitBd illnesses, illnesses associated 
virith diabetes Itself, and diabetes related complications. 

The term "pre-cfebetic state related illnesses' as used herein includes insulin resistance symptoms, including inherited 
insulin resistance, impaired glucose toierance and hyperinsulinemia. 

The tenn "illnesses associated with diabetes itself as used herein includes hypeiglycemia and insulin resistance, 
including acqulffid insulin resistance, and pimelosis. Other illnesses i^ted lo dlaE>etes Itself include high blood pressure and 
cardiovascular diseases, especially alherDsclerosIs and insulin related diseases. Insulin r^alBd diseases Include polycystic 
ovarian syndrome and steroid-Induced insulin resistence and gesfatkinai dabetes. 

The term "diabetes relatsd oon^jiications" as used herein indudes nephropathies, especially nephropathies associated 
with type 2 diabetes, neuropathies and r^lnal diseases. 

Nephropathies associated with type 2 cEabetes indude nephropathy, glomemlw nephritis, glomerular sclerosis, nepliiitic 
syndrome, hypertensive nephrosclerosis and laie nephropathy. 

The term 'phamiaceutically acceptable" covers any vet^ary usage, e.3. the (emu "pharniaceutkally accepfjiile" 
covers ... 
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... any veterinally acceptable compounds. 

Through exIraoKBnarily beneflcial control of Wood glucose level prwided by the ther^eutlc method of the present 
Invention, concerted effect with respect to control is expressed, and the control is expected to be the total effect of the single 
active agents, 

In a preferred aspect of the poiesent Invention, dosage levels of the various active agents used will be less than tl» 
dosage potentially required to achieve the ample sum of blood glucose control effect 

In yet anotfier aspect, the present Invention provides a pharmaceutical composition conteMng Picglitazone and 
Metfomiin. The pharmaceutical con^xisition contains 5 - 60 mg of Pioglitazone or Pioglitazone Hydrochloride and not more 
than 3.000 mg of MetfbmiBn or M^rmin Hydrochloride and one or more pharmaca/tlcal earners. 

The phamiaceulical composition is usuaSy siBtable for oral aditirUstration. However, it Is suitable for other modes of 
administration, e.g. extra^trointesfinal administration, suUingua! administration and p^cutaneous administration. 

To achieve pharmaceutical admhistraflon oon^fe^icy, single dose of the pharmaceutical inmposltlon of the present 
invention is preferred. 

Single dosage used In oral administration may be in the form of tablets or capsules and contain excipienls such as filling 
agents, lactose, sucrese, amylum, micFocrystalllne calltjiosa, sorbitol, and calcium pliosphafe; adhesive agents such as 
molasses, g^alln, hydnjxypropyi methyl ceSiitase (HPMC), polyvlnylpynDlidone (PVP). and amylum, dextrin; disintegrating 
agents sucli as micfocrystallina cellulose, hydroxymelhyl starch sodium, and potyvlnylpolypyrralidone (PVPP); lubricating agent 
such as magnesium stearate; high molecular skeleton materials suidi as hydroxypropyl methyl cellulose (HPMC), 
hydraxypropyi cellulose (HPC), ethyl cellulose (EC), camauba wax, hydrogenated vegetat)ie oil, and acrylic acid resin; and film 
fomiing materials such as tvydroxypropyl melhyl cellulose (HPlvIC), poIyvinylpynx)lidone (F^P), acrylic add resin, etc. 

The preferred method for preparation of the phamnaceutical composition of iiie present invention may prepare 
double-layer tablets with the top and bottom layers respectively containing 5 ~ 60 mg of repald-release Pioglitazone or its 
pharmaceutical salt and not mors than 3,000 mg of slow-release Metfornvin or Rs pharmaoeuticai salt, or double-layer tablets 
with the inner layer containing not mora than 3,000 mg of slow-release Metfbrmm or its phamiaceutlcal salt and with the outer 
layer containing 5 ~ 80 mg of repald-release Roglitazone or its pharmaceutical salt 

In the present invention, Metformin or its phannaceulica! salt is prepared as slow-release tablets to be taken once a day. 
The Metfomiin or its pharmaceutical salt is released slowly in the body to maintain stebility of Wood drug concentration. The 
Me&rmin or its phamiaceutlcai salt has an extended h^f-life and it is s^, highly effective, of low toxicity, and convenient for 
intake. It has less side effects and contralndicated combinations and is suitable for preparation of compound preparations 
with Pioglitazone or its phannaceutical salt with different proportions. It is convenient for taking by patients, making them not 
prone to miss their doses. This enhances pharmaceub'cal compliance. 



These phe 



; are preferaWy prepared as unit doses with amounts suitable for the respective d^y 
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Suitable unit (Joses of Pioglilazone Include 5 mg, 6 mg, 7 mg, 8 mg, 9 mg, 10 mg, 11 mg, 12 mg, 13 mg, 14 mg, 15 mg, 
15 mg, 17 mg, 18 mg. 19 mg, 20 mg, 21 mg. 22 mg. 23 mg, 24 mg, 25 mg, 26 mg. 27 mg, 28 mg, 29 mg. 30 mg, 31 mg, 32 
mg, 33 mg, 34 mg, 35 mg, 26 mg, 37 mg, 38 mg, 39 mg, 40 mg, 41 mg, 42 mg, 43 mg, 44 mg and 45 mg PragBtazone. 

Ths phamtaceutical composition of the present invention may be administered 1 ~ 3 times a day, but preferably 
administered once or twice a day. 

Specific doses of PiogHtazon are 5 mg per day, 10 mg per day, 15 mg per day, 30 mg per dayi 45 mg per day and 60 mg 
per day. 

Suitable doses of Metformin incftKle not more than 3,000 mg par day, and are prefaraibly admlnisto-ed with unit doses of 
250 mg, 500 mg, 1,000 mg, 1,500 mg, or 2,000 mg. An example of Metirmin dosage Is 1,000 mg each t'me and once a day. 

Unit doses of E^litazone and Metfonran also include known doses of these compounds as described or mentioned in 
reference books such as Phannacopoeia of tt>e People's Republic of China. Pharmacopoeia of the United Stales of America, 
British Pharmacopoeia, European Pharmacopoeia and Physicians' Desk Reference. 

The present Invention is further illusfrated by the tbllowlng pharmaookjglcd acute toxfcHy estperiments, phamiaccJiinefio 
experiments and pharmacodynamic experlmerjts: 

I. Acuta Toxtdtv ExDerlment of Metformin / Ploolltazona Compoimd 

1. Experiment Objectives 

Observe fte acute toxidfy reactkjn and mortality distribution of mice after single oral administration of Metformin / 
Pioglitazofie compound of (Sfferent pn^rtions (500: 7.5, 600: 15. 500: 30) and computB LDso (Lettial Dosage, 50%) 
values. Provide reference information for the compound proportkin and dosage design for phannacodynamic 
experiments and toxicity experiments of repeated administration and the cBnical safdy thereof. 

2. Experiment Materials 

(1) Animals for Expeiiment 

Kunming mice - 50% male and 50% f^ale, weight ranging from 1 8 - 22 g. Laboratory animal facilities: Class 
2; Certification Number: Jin Shi Dong SheshI Zhun No. 012 (Tlanjin Laboratory Ar^mal Facililiss Approval t^o. 
012); Laboratory animat cerfification; W-J Jin Shi Dong Zhi R Ztwn No. 001. Laboratory environment and 
conditions: Room temperature 22±4 'C, relative humidity 60*20%. Centralized alr-oondltlonlng with automatic 
ventllafion. Illumination was provided for 12 hcKtrs. Food and piped water were self fed. Water was 
r^laced once a day. 

(2) Pharmaceuticals for Experiment 



Metfonnin / Ploglltazone compound and phamiaceutical grade 1% carboxy methyl cellulose (CMC) were used 
to prepare 100 mg/ml medicinal suspension. 
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3. Experiment Method and Results 
(1) Experiment Method 

50 Kunming mice (50% male and 50% female) were randomly divided based on gendere into 5 groups, namely 
tlie 5.00Q mg/l<g, 4,000 mg/ltg, 3,200 mg/lcg, 2,560 mg/|{g, and 2,048 mg/kg dosage groups. Ttie animals 
were made to fast before medicine administfation. Medicine and 1% carboxy methyl cellulose {CMC} were 
used to prepare 100 mg/ml medicinal suspension, and medians was administered In a mode wIBi equal 
concen&ation but diffaent vdunies; and )tie volumes administered were 0.5 ml/10 g, a40 ml/1 0 g, 0.32 ml/1 0 g, 
0.26 ml/10 g. and 0.20 ml/10 g. 

[2] Experiment Results 

Acute Toxicity Experiment of l\/!etfDnnin / Pioalitagone Compound (500: 7.5) Oral Administration : 

Metformin / Piogiitazone compound (500; 7.5) was orally administered. 10 - 30 minutes after administration, 
reduction in animal activities was obsen/ed witti some of tlie animals closing tiieir eyes {1/10 to 6/10); one hour 
after administration, 5 animals demonstrated diarrtioea; and two hours after administfation, 10 animals 
demonstrated diarrhoea. The time of occurrence of toxic reaction, the number of animals involved, and the 
degiee of severity thereof appeared to be positively correlated with the dosage administered. Animal mortality 
first occurred 5 hours after administration and all animal mortaBties occurred within 18 hours after 
administration. Animal anatomy indicated that some {6} of the animals had mild pneumonic hemorrhage, and 
no pathological lesions of o^ans were detected. 18 hours after administration, all surviving animals basically 
resumed nomial activiiles. None of the suiviving animals suffered mortality within the observation period of 14 
days, and growth of animal weights was not distinctly affected. CSi the 14tJi day, some of the surviving animals 
were tak«i for anatomy and no pafiwlogical lesions were detected. LDso (Lethal Dosage, 50%) of the oral 
administration to mice was 3,137.3 mgftg. (Results are as ^lown in Table 1 and Table 2). 

Table 1. 

Effect of Single Oral Administratton of Metfomiin / Piogiitazone Compound (500; 7.5) on Weight of Sun/lvlng Mice (g) 



5,000 19.8 ± 0.9 ■ 

4,000 19.9 ± 1.0 20,8 ± 2.5 23.0 ± 2.8 26.5 ± 3.5 29.3 ± 3.9 

3,200 19.8 ± 1-1 21.0 ± 1.2 23,4 ± 1.5 25.6 ± 1.7 28.B ± 1.8 

2,660 19.9 ± 1.0 20.6 ± 1.1 22.3 ± 1.2 24.8 ± 1.6 28.6 ± 2.3 

2,048 19.7 ± 1.1 20.9 ± 1.4 23.1 ± 1.9 26.1 ± Z2 29.2 ± 2.7 



Note: Animal weights on the 0th day are the weights afier fasting, and the number of animals corresponds to the number of 
sunriving animals of each group shown In Table 2. 
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Table! 

IDm (Lethal Dosage. 50%) Results of Single Oral Administration of Metformin / Pioglltaawte Compound (500: 7.5) to Mice 

Dosage Number of Number of Number of Total No. of Mortality LD5>(Letfia! Dosage. 50%) 
(mg/kg) Animals Mortallfy Mortality Mortality Rale(%) (mg/kg) 
{S) ($) (95% confidence linfts set) 



6,000 10 5 5 10 100 

4.000 10 3 5 8 80 3,137,3 

3,200 1 0 3 3 6 60 (2,834.9 - 3,472.1) 

2,560 10 1 1 2 20 

2,048 10 0 0 0 0 



Acute Toxicity Experiment of Metforrrin I PioqSitazone Compound fSOO: 15^ Oral Admingstration : 

Metformin / Piogiazone compound (500: 15) was orally administered. 10 - 30 minutes after administration, 
reduction in animal activities was observed with some of the an\maSs closing their eyes (1/10 to 4/10); one hour 
after administration, 3 animals demonstrated diarrhoea and 1 animal demonstrated asOienia of tiind legs and a 
titubating gait; and two tiours aft^ administration, 9 animals dsmonstraled diantioea and 1 animal was in 
extremis. The Hme of occurrence of toxic reaction, the number of arymals involved, and the d^ree of severity 
thereof appeared to be posltiveiy correlated withi the dosage administered. Animal mortality first occurred 4 
hours after administration arxl all animal mortalities occurred within 18 hours after administration. Animal 
anstomy indicated that some (4) of the animals had mild pneumonic hemorrhage, and no pathological lesions of 
organs were delected. 18 hours after administration, all surviving animals basically resumed normal activities. 
None of ttie surwving animals suffered mortality within the observation period of 14 days, and growtti of animal 
we^hts was not (fstinctly affected. On the 14th day. some of the stHviving animals were tal<en for anatomy 
and no pathological lesions were detected. LDsa (Lethal Dosage, 50%) of the oral administiatjon to mice was 
3,348.8 mg/kg. (Results are as shown in Table 3 and Table4). 

Tables. 

Effect of Single Oral Administration of Metfomnin / Pteglitazone Compound (500: IS) m Weight of Surviving Mice (g) 



Dosage (mg/kg) OHiday 1st day 3rd day 7fhday 14Biday 



6,000 
4.000 
3,200 
2,550 
2,048 



19.7 ± 0.9 

19.6 ± 1.1 
19.5 ± 1.0 

19.7 ± 1.0 
19.7 ± 1.0 



20.3 ± 1.0 

21.1 ± 1.3 

21.2 ± 1.2 
21.1 ± 1.1 



22.3 ± 1.0 

23.4 ± 1.1 
22.8 ± 1.7 
23.4 ± 1.3 



26.0 t 1.3 

26.8 ± 1.9 

26.2 ± 1.8 

26.7 ± 1.6 



29.0 ± 2.6 

29.7 ± 2.5 

29.8 ± 2.0 
29.8 ± 2.3 



Note; Animal weights on the 0th day are the weights after fasting, and the number of animals corresponds to the number of 
surviving animals of each group shown In Tabte 4. 
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TaWe4. 

Wm (Lethal Dosage. 50%) ResuKs of Single Oral Admlnistrafein of Metformin / PtogBtazone Compound (500: 15) to Mice 

ITosage Numberof Numtierof Numberof TolaiNo.of MortaTtty LDsg (Lethal Dosage. 50%) 
(mg/kg) Animals Mortality Mortality Mortality Raite(%) (mg/kg) 
{3) (?) (95% confidence llmilssei) 



5,000 10 6 5 10 100 

4,000 10 3 4 7 70 3,348,8 

3,200 10 3 2 5 50 (3,029,6 - 3,701.7) 

2,560 10 0 1 1 10 

2,048 10 0 0 0 0 



Acute Toxicity Exoeriment of Metformin / Pioglitazone Compound (500: 301 Oral Adminislfafion : 

Metformin / Pioglitazone compound (500; 30) was orally atlministered. 10-30 minutes after administration, 
reduction In anmal aclivlfes was observed with some ai the animals closing their eyes (1/10 to 4/10); one hour 
after administration, 4 aitimais demoitsttated diarrhoea: and two hours after administration, 1 animsd 
demonstrated a lilubating gait and 7 animals demonstrated diarrhoea. The time of occurrerice of toxic 
reaction, the number of animals involved, and the degree of severity thereof appeared to be positively 
correlated with the dosage administered. Animal mortality first occurred 5 hours after administration and all 
animal mortalities occurred wittiln 18 hours after adminrstralion. Animal arsatomy indicated that some (10) of 
the ansnals had mild pneumonic hemontiage, and no pathological lesions of organs were detected. 18 hours 
after ainrastraSon, ail surviving animals basically resumed normal actiVitiss, None of the surviving animals 
suffered mortaffly within the observation period of 14 days, and groi\1h of animal weights was not distinctly 
affected. On the 14th day, some of the surviving animals were tal^en for anatomy and no pathological lesions 
were detected. LDsd (Lethal Dosage, 50%) of the oral ac^inlstrslion to mice was 3,726.7 mg/kg. (Results 
are as shown in Table 5 and Table 6). 

Tables. 

Effect of Single Oral Administration of Metfomiin / Piogritazone Compound (500: 30} on Weight of Surviving Mice (g) 



Dosage (mg/kg) 0th day Islday 3rd day 7th day 14th day 



5,000 20.3 ± 1.0 - 

4,000 20.2 ± 1,1 21.3 ± 1.2 22.8 ± 1.2 25.2 ± 1.3 28.8 ± 1.8 

3,200 20.4 ± 0.9 21.9 ± 1.6 23.5 ± 2.0 26.2 ± 2.6 28.5 ± 2.4 

2,560 20.3 ± 0.9 22.0 ± O.S 24.1 ± 1.7 26.6 ± 2.3 29.7 ± 2.6 

2,048 20.2 ±1.1 21.9 ± 0.9 23.8 ± 1.0 26.7 ± 1.4 29.6 ± 2.5 



Note: /ijiimal vreighls m the 0th day are the weights after fasting, and the number of animals cofresponds to the number of 
surviving animals of each group shown in Table 6. 
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Tables. 

LDso (Ijethal Dosage, 50%) Results of Single Oral Administfation of Metlbmiin / Pioglitazone Ccmpound (500: 30) to Mice 

Dosage Number of Number of Number of Total Na of Mortalitir LDa)(Lettial Dosage, 50%) 
(mg/kg) Animals Morlaily MotJality MortalHy Rate(%) (mg/i^) 
{^) (?) (95%confldenceiimibset) 



6,000 10 5 5 10 100 

4,000 10 3 1 4 40 3,726.7 

3,200 10 2 1 3 30 {3,338.6 - 4,1 59i) 

2,560 10 0 1 1 10 

2,048 10 0 0 0 0 



4. Conclusion 

Single oral administration of iVIetforinin / PlogStazone compound of tlvee different proportions to mice demonstrated a 
basically cwisistenl toxic reactiMi. Some of the animals demotsbated reduction in acJivities and dosing of eyes 10 
- 30 minutes after administrafion, and some demonstrated dlarrlioea and a titubaflng gait one hour after 
admir&traBon. Ttie number of animals involved and the degree of severity of toxic reaction were positively 
correlated with the dosage administered. Animal mortality first OKurred 4 - 5 hours after administration and all 
anima! moitaliBes ooctsred within 18 hours after administration. Animal anatomy indicated that some of the animals 
had mild pneumonic hemorrhage, and no pathological lesions of organs were detected. 18 hours after 
administration, sJI surviving animals basically resumed nomnal activities. None of the surinving animals suffered 
mortality wiWn the obsen/ation period of 14 days, and growth of animal weights was not distinctly affected. On the 
14th day, some of the suiviving animals were taken for anatomy and no pathological lesions were detected. LDso 
(Lethal Dosage, 50%) of the or^ administration of Metformin / Ploglllazone oon^nund of diffarenf proportions {500: 
7.5, 500: 15, and 500: 30) to mica were 3,137.3 mg/kg, 3,348.8 n^/kg, and 3,726.7 mgfltg. 



il. Pliarmacodvnamlc Study on The Anti-hvperalvcemlc Pharmaceutical ■ Metlbniiin / Pioglitazone Compound 

The anfi-hypergiycemic phamiaoeutical compound is a compound preparation of a biguanide anti-hyperglycemic 
agent M^ormin and a thiazoiidinone anti-hyperglycemic agent Pioglitazone, and is hereinafter referred to as "the 
anti-hyperglycemic phannaceutical compound (500: 30, wt/wt). Due to worising mechanism dlUerences, the 
anti-hyperglycemic phannaceutical compound is combined such that better anti-fiypeiglycemic efiect is achieved. 
This study is intended to Illustrate the similarity and the cfiffeience between the compound preparation and the single 
prescription preparations In Sorption through experiment on absoipition by rats. 



1. Materials 
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(1) Pharmaceuticals 

IVIstformin: Dissolved in water to a concentration of 15 mg/ml before use. Administration dosage: 1 mI/100 g 
body weight, equivalent to 150 mg/l<g. 

Pioglitazone: Suspended in 1% sodium carboxy metliyl cellulose (SCMC) to a concentration of 0.9 mg/ml before 
use. Administration dosage: 1 ml/1 00 g body weight, equivalent to 9 mg/kg. 

The antl-hypeiglyceniio pharmaceutical compound: Suspended in 1% sodium carboxy methyl cellulose (SCMC) 
to obtain 15 mg Metformin and 0.9 mg Pioglitazone per ml. Adnynistralion dosage: 1 nrd/100 g body weight, 
equlvatenttD 150 mgAtg Metformin and 9 mg/l(g Plogltazone. 

{2) Reagents 

Methanol: Guafanteed reagent [GR); produced by Concord Technotogy (Tianjin) Co., Ud.. Batch No, 031204. 
Potassium dihydrogen phosphate: Analytical reagent (AR); produced t)y Befling Hongxing Chemical Plant, 
Batch 1^0. 851011-1. BioJin (B7): produced by Tianjin 2nd Chemicai Reagent Plant Acetonitrila: Analyticai 
reagent (AR); produced by Concord Technology (Tianjin) Co., Ltd., Batdi No. 031015. Sodium Acetate: 
produced by Tianjin Quartz aocl< Plant Bazhou Chemical Branch, Batch Na 980303. 

(3) instnjments 

l4L-20DTPAAnalyttC8l Balance: Sl^mazu Company, Japan. 

TGL-16C IHtgh Speed Table Centrifuge: Shanghai Anting Scientific Instniment Factory. 

HflC (High perfonnance liquid chromatography): WATERS 515 Pump; 717 Automatic Liquid Injector, RAIMIN 
Ultraviolet DeaHor, ANASTAR Chromatongraphy Data Workstatton. 

(4) Laboratory Animals 

Healthy rats, female, w^ht approximately 210 g. Laboratory animal facilites certification - Laboratory Animai 
Facilities Approval No. 013 issued by Tianjin Laboratory Animals Administration Conmlttee, meefa'ng 
requirements for Class 1 . Animals were fed as usual for three days before experiment 

2, Method 

{1 ) Sample CollectiQn and Treatment 

Before experiment, 12 female healthy rats were made to fast for 16 fwurs and divided Into 3 groups, i.e. 9 
mg/kg Pioglitazone group, 150 mg/kg Metformin group, and antl-hypergiycemic pharmaceutical compound 
group. At 8:00 o'clock, the above phamiaoeuticals were orc% administered to the groups respectively. 0,5 
ml orbital blood samples werecofleclBd ai 0.33, 0.B6, 1.0, 1.5, 2.0, 4.0, 6.0, 12.0, 24,0 and 36.0 hours after 
ad ministration, and centrifuge separations of serum were carried out 

50 |jl of serums were quanfitalively extracted from animals of the Metfomiin group and the anti-hyperglycemic 
phamfiaceutlcal compoynd group, and equal volume of 10% perehloric acid was added. Thorough shaking 
was pKfbnned to ... 
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.,. precipitate protons, and this was foiiowed by oentrtfugalion, adcfition of 20 |d supernatant fiquid and high 
performance ilquid chromalographic analysis. Blartk serum fulK operation was performed to prepare standard 
serum samples with concentrations of 0 pg/ml, 0.5 1 (jg/ml, 2 jig/mi, 5 jj^/ml, 10 pg/mt, and 20 jig/ml for 
standard omve, and the method of processing was as earlier stated. 

150 ^1 of semms were quantitatively extracted from animals of the Pioglitazone group and the 
anli-hyperglycemic pharmaceutical compound group, and 1 ml of dichloromelhane (OCM) was added. 
Thorough shaldng and centrifugation were perfomisd, and 800 pt of substance in the bottom organic phase was 
placed in another centrifuge tube and subjected to air drying. 75 pi was re-dissolved in mobile phase, and this 
was followed by cenlriftigation, addition of 20 pi sample and high peribimance Equid ctuomalographic analysis. 
Blank serum tube operation was performed to prepare standard serum sanptes with concentrations of 0 pgftnl, 
0.1 pg/nd. 0.5 pg/ml, 1 pg/ml, S |ig/mf, and 10 pg/ml for standand cuive, and the method of processing was as 
earlier slated. 

(2} Chromatogr^ihy conditions 

Metformin: 

Stationary Phase: Cia COS Column. 4.5 x 250 mm, 10 p. Column No. 22125117 
IVIobaa Phase: Methawl: 0X)05M Potassium DIhydrogen Phosphate (pH 2.5) = 1 0: 90 
Column Temperature: 40° C 
UV Detection: 233 nm 

Pioglitazone: 

Stationary Phase: Cis ODS Column, 4.6 x 100 mm, 5 p, Column No. 22K10040 
Mobile Phase: Acetonilrile: 0.1M Sodium Acetate (pH 4.5) = 39: 61 
Column Temperature: 3Ci° C 
UV Detection: 269 nm 

(3) Experimerrt faults 

Metformin 

Linear equation of semm standard curve (0 ~ 20 pgyml) - C = 0.0000353A + 0.10355 {r = 0.9992). Recovery 
rate was 95.04%. Blood drug concentrations of rats at different times after oral administration of Metfoimin 
and the anti-hyperglycemic pharmaceutical compound are shown in Table 7. Concentration - time cun/e is 
shown in Figure 1 . Average peak times were 1 ,1 hours and 1 .0 hour respectively. Peak concentrations were 
19.6 pg/ml and 20.4 pg/ml respecBveiy. Areas under the concentration - fime cum were 239.8 pg-h/ml and 
249.9 [jg-hftni respectively. Relative btoavailability of the anti-hyperglycemic pharmaceutical compound with 
respect to single ixeparation was 1 01 . 7%. 
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Table 7. Blood Drug Concentrations of Rats at Different Trnies After Oraf Admlnistfation of Metformin and the 
Anii-hypergiycemic PtiaRnaceulical Confound 

Group Blood Drug Concentration [voMj wHli fespsct to Time 



0.33ii 0.67h 1h 1.5h 2h 4li 6ti ii\ 12ti 24h 36h 



Melfofmin (Single Preparation) 




















1 


13.5 16.3 


19.3 


19.3 


16.1 


3.3 


8.2 


6.7 


6.0 


3,1 


3,5 


2 


12,2 15.1 


24,6 


20,0 


16.9 


9.3 


5.5 


5.4 


10.4 


13.1 


2,3 


3 


14.6 13.7 


14.5 


18.4 


13.7 


10.8 


5.8 


5.2 


5.6 


4,6 


2.8 


4 


13.6 15.3 


16.3 


14.0 


14.9 


7.2 


5.1 


4.9 


4.7 


5.4 


1.9 


Mean 


13.4 15.1 


18.7 


17.9 


15.4 


8.9 


6.2 


5,5 


6.7 


6,6 


2.6 


Anti-tiYperqiYcemic Phaimaoeufical Compound 


















1 


12.5 19.6 


27.2 


21.6 


14.9 


14,7 


8.5 


7.3 


5.8 


6.6 


2.5 


2 


12.5 15,6 


16.3 


15,1 


15.9 


10.2 


6.9 


6.5 


6,5 


5.7 


2.9 


3 


11,6 18.7 


19.1 


16.1 


16,2 


10.7 


7.3 


6.3 


5.3 


4.3 


2.6 


4 


15.9 17.9 


19.1 


15.4 


18.8 


10.3 


B.0 


6,8 


6,7 


6.8 


3.4 


Mean 


13.1 18.0 


20A 


17,1 


16,4 


11,5 


7.7 


6.7 


6.3 


5.8 


2.8 




PIOQiltazone 

Unear equation of seru 


m standat 


d curve (0 


-10tig/mi)-C = 


0.0000310A 


■H0.i4J 


S8(r = 0.S 


1988). Ri 


9caveiy 




rale was 71.7%. Bloc 


id drug coi 


ncentration 


s of rats at differei 


nttirrtas after 


oral ad 


Imtnislratit 


3n of PiogI 


lifazone 



and the anB-hypergiyoeiTilc ptiarmaceutlcal compound ate stmwn bi Table 8. Concentration - time curve is 
shown in Figure 2. Times of average pealt were 4.0 hours and 3.9 hours respectively. Peak concentrations 
were 6.8 pg/m! and 5.3 pgVmi pespecfively. Areas under the concentrafion - time curve were 80.4 pg-h/ml and 
85.0 pg'h/nti respectively. Relative bioavailability of the anB-hyperglycemic phannaceutica! compound with 
respect to single preparation was 105.7%, 

Table 8. Blood Drug Concentraflms of Rats at Different Times After Oral Administration of Pioglitazone and (he 
Anti-hyperglycemic Pharmaceutical Compound 

Group Blood Dmg Concentration (pg/ml) with respect to Time 



0.33h 0.67h 1h 1.5h 2h 4h 6h 8h 12h 24h 361) 



Ploalltazone (Single Preparation) 




















1 0.68 2.95 


3.49 


5.32 


3.71 


4.72 


4.36 


4.13 


2.48 


0.36 


nd 


2 5,84 10.81 


8.09 


10.73 


7.60 


7.32 


5.90 


5.12 


3.25 


0.66 


0.34 


3 3,51 2.84 


3.62 


3.96 


4.85 


4.47 


4.93 


4.07 


3.10 


0.69 


0.42 


4 0,81 2.36 


3.00 


3.23 


3.74 


4.54 


6.06 


6.14 


3.57 


0.39 


nd 


Ivlean 2.71 4.74 


4.55 


5.81 


4.97 


5,26 


5.31 


4.87 


3,10 


0,52 


0.38 


Anti-hvoerQlveemic Phamiaoeutical Comcound 


















1 1.05 2,29 


2.80 


2.87 


2.S5 


3.26 


2.38 


1.86 


1,12 


2,58 


0.40 


2 042 0.46 


3.16 


3.81 


319 


5,49 


5.95 


5.09 


3,41 


1.73 


2.47 


3 0.44 3.37 


4.21 


5.41 


5,48 


5.95 


5.09 


3.40 


1,68 


2.44 


0.69 


4 3,33 4.21 


5.41 


5.93 


4,57 


3.64 


5.28 


3.22 


1.85 


0.80 


1.31 


Mean 1.31 2.58 


3,90 


4.61 


4,02 


4.59 


4.67 


3.39 


2.01 


1.89 


1.22 
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3. Conclusion 

Average peak times alter oral adminlstfation of Metiamiin and Bie anll-hypeiglycemic pharmaceutical compound 
were 1.1 iiours and 1.0 hour respectively. Peak corcentratlons vi&e 19.6 pg/ml and 20.4 pg/ml respedively. 
Areas under the concentraSon - time curve were 239.8 pg>h/ml and 249.9 pg-h/m! fespecSvety. I respectively. 
Areas under the concentrafion - time curve were 80.4 pg>h/inl and 85,0 pg-h/ml respectively. Relative bioavailability 
of the anti-hypeiglycenHC pharmaceutical comfwund with respect to single preparation was 101,7%. Average peak 
times after oral adminlstfation of Piogllfazone and the antl-hyperglycemio pharmaceutical compound were 4.0 hours 
and 3.9 hours respectively. Peak concentrations were 6.8 jjg/ml and 5.3 jjg/ml respectively. Areas under the 
cortcentrafon - time curve were B0.4 pg-ir/ml and 85.0 [jgW respectively. RelatlvB bioavailability the 
anti-hypetgtycemk; F^rmaceulical compound with respect to single prepandion was 105.7%, In vivo absorption of 
the two an!l-hyperg)ycem(c pharmaceuticals eontelned In the anli-fiypeiglyoemic pharmaceutical compound by rats 
was basically not mterfered and not dIsBnctly different fiwn those of (he stngte preparations. 



Brief Description of the Drayirinos 

Figure 1 Is a concentration - time curve showing blood drug concentrations of rats at different times after ora! 
adminlstrafion of Metformin aruJ the anti-hyperglycemlo pharmaceutical compound. 

Figure 2 Is a conoentraOon - time curve shovring blood drug concentrations (rf rate al different times after aal 
administrafion of Piogiltazofw and the anfl-hyperglycemic phannaceufic^ oompound. 



III. Pharmacodvnamk; Experiment of IMetfbrnifn I Ploalltazone Compound 
1. Experiment Materials 

1.1 Animals for Experiment 

WIstar rats - weight ranging from 140 ~ 160 g. Laboratory anlm^ certincalion: W-0 Jin Shi Oong Zhi R Zhun 
No. 001. 

1.2 Laboratory Environme.it and Conditions 

Laboratory animal fadlitjes: Class 2; Certification Number Jin Shi tJong SheshI Zhun No. 012 (Tianjin 
Laboratory Animal Facilities Approval No. 012); Room fen^rature 22±4 «C. relative humidity 60*20%. 
Centralized alr-oondilioning with automatic ventilation. Illumination was provided for 12 hours. Food and 
piped water were sdf fed. Water was replaced once a day. 

1 .3 Pharmaceuticals for Experimsnf 

MetforiT^n Hydrochloride; Proglitazone Hydrochloride. The two pharmaceuticals vrere ground to become 
powfder and thoroughly mbted. 1% carboxy methyl cdlulose (CMC) vies used to prepare medicinal 
suspension. 

1 .4 Reagents and Instruments 
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Str^otocin (STZ, Sigma S-0130}, imported paciagins supplied by Beijing Xm Jing Ke Biotechn(*)gy Co., 
Ltd. Specificallon: 1 g/bottte. PunV: 98%. 

Kyoto DaiicK Kagalcu blood glucose meter (Super Gtucocard II) and test strips, produced In Japan and supplied 
by Beijing Mai Bang Biotechnology Ca, Ud. 

Insulin reagent kit suppTied by TIanjIn Shu Pu Biological Engineering Co., Ltd. Batfiti No. 06043-A. 
Sunrise enzyme sign analyzer produced by TECAN. 



2. Experiment Method and Results 

300 male Wislar rats with w^t ranging from 140 g ~ 160 g were made to fast for 16 hours. Abdominal injection of 
30 mg/kg Streptozotocln (STZ) (dissolved in 0.1 mol/L pH 4.4 citrate buffer In 4 ° C ice batt>, used immediately after 
preparation) was given wice a day for continuously 3 days. Two weeks after administration, htgh-fet high-sucrose 
feed (base feed 55%, jag lard 25%, sucrose 20%) was given. After 5 weeks of feeding, fibrinogen (FBG) was 
measured (rats were made 1o fesi for 12 hours before measurement). 64 rats with fibrinogen (FBG) £ 1 2,0 mmolt 
were selected and randomly divided into 8 groups with eacii group having 8 rats. The groups were the model 
control group. 300: 1.5 pharmaceutical compound group, 300: 3 pharmaceutical compound group, 300; 4.5 
phatmaceutkal compound gramp, 300: 6 pharmaceuttaal compound group, 300: 6.75 phamiaceutioal compound 
grotq), 300: 9 pharmaceutioal compound group, and 300; 27 pharmaceutical compound group respectively. AnoBier 
S norntat male Wistar rats were taken as the biological control group (taken from the same batch of rats, fibrinogen 
(FBG) £ 5,0 mmoUL), The Wotogical control group and the model contol group were fed with 1% carboxy methyl 
cellulose (CMC), and the seven f^iarmaceutical compound groups were fed with 300 mg: 1.6 mg/kg, 300 mg: 3 
mg/kg. 300 mg: 4.5 mg/kg. 300 mg: 6 mg/kg, 300 mg: 6.75 n^/kg, 300 mg: 9 mg/kg. arsd 300 mg: 27 mg/kg of the 
pharmaceutkal compound (Metfbnnin Hydrochlorid: PiogOtazone Hydrochtoride). Suspensions of different 
concentrations were prepared with the tested pharmaceutfcals and 1% carboxy methyl cellulose (CMC) 
Immunoglobulin admlnistratfon was given every morning, and a*nlnlstration volume was 1 ml/1 OOg. The biological 
control group and tte model conttd group were administered with equal volume d 1% carboxy methyl cellulose 
(CMC). Administration was given for 21 days, At 9:00 am on the 22nd day, 1 drip of blood sample was taken from 
plexus venocus in eyeground using capillary glass tube (animals were made to fast for 12 hours before blood 
sampling), and fibrinogen (FBG) was measured with blood glucose meter Another 1 ml of blood sample was taken 
before obtaining serum by centrifugation. Fasting serum insulin (FINS) was measured using ELASE meBiod 
according to ttie instmctlcns on the reagait kil The following computatrnis were made: absolute g lucose reducKon 
value (absolute glucose reduction value = FBG on the 21st day - FBG before administration), glucose reduction rate 
(glucose reductton rate = [(FBG on flie 21st day - FBG before administration) * FBG before administration x 100%]), 
and insulin resistance index IR (insulin resistance index IR = FBG x FINS * 22.5). The various data are expressed 
in the form of average value ± standard deviation. The various groups and the model control group were compared 
based on inter-gioup t tests. Results: .. . 
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... The phamiaceufical compounds of vaiious proportions had to (Sfferent extents reduced librinogen (F8G) of the 
hyperglycemic rats. Comparing flie phamiaceutical compound groups with dosage alxnre 300 mg: 3 mg/kg with the 
model control group, their absolute glucose redUGfion values and glucose reduc!ion rates are disftxaiy different and 
demonstrated dosage oorrelafion. The phannaceuflcal compounds of various pjoporfons are capable of disBnclly 
reducing the fasting senjm insulin (FINS) and Insulin resistance (IR) levels of fite hyperglycemic rate. See Table 9 
and Table 10 for details. 



Table 9. Effect of Metfomiin Hydochloiide - Pioglitazone Hydrochloride Compound on Fasting BkxxJ Glucose of Rats 



Group 


Number of 


FBG Befwe 


FBG on 21st Day 


FBG Difference 


Glucose Reductlor 




Mimals 


Administration 


of Administration 


(21st- 1st Day) 


Rate on 21 St Day 






(mmoM.) 


(mmol/L) 


(mmol/L) 


(%) 


Blaid( Control 


8 


3.7 ± 0.5 


33*05 " 


0.1 t 0.4 


2.7 ± 11.7 


Model Contn}! 


s 


20^5 ±3.9 


m ± 3.5 


' -OA ± 1.3 


-2.1 ± 8.0 


Compound 300:1.5 


8 


20.3 ± 5.2 


17.9 ± 13 


-2.4 t 2.5 


-107 ± 10,1 


Compound 300: 3 


8 


20.5 ± 4.9 


17.6 ± 32 


-2.9 1 2.4 ' 


-12,8 ± 8.8 * 


Compound 300; 4.5 


8 


20.4 ± 4J 


17.7 ± 4JJ 


-2.7 ± 2.6 


-13.1 ± 11.5 • 


Compound 300: 6 


8 


20.6 ± 4.2 


17.3 * 


■32 ±16 • 


-17.3 ± 16.4 • 


Compound 300: 6.75 


8 


20.3 ± 4.0 


16l4 ± 3.0 


J.9±2.2 *• 


-18.7 ± 8.5 "* 


Compound 300: 9 


8 


20.5 ± 5.5 


153 ± 4.3 


■4.6 * 2.3 " 


-22S ± a4 "* 


Compound 300: 27 


8 


20.3 ± 3.6 


162 ± 3.4 


-4.1 * 2.5 - 


-20.0 ±122 " 



Note: In comparison with the model control group, * p < 0.05, ** <: 0.01, *** p < 0,001 



Table 10, 

Effect of Metformin Hydrochloiide - Pioglitazone Hydrochloride Compound on Fasting Serum insulin (FINS) and 
Insulin Resistance (IR) of Rats 



Group Numberof FBG FII^S Insulin Resistance Index 
Aninfals on21stDayof on21stDayof on21stDayof 
Administration Admlnistfation Administration 
(mmol/L) (mmol/l) (logarithmic) 



Blank Control 8 


3.8 


± 0.5 


3.86 


* oia - 


-0.20 


± 0.12 


Model Control 8 


20.0 


±3^ 


3^35 ± 15,93 


1.40 


± 0,29 


Compound 300: 1.5 3 


17.9 


±35 


8,80 


±4.63 " 


0.79 


± 0,25 


Compound 300: 3 8 


17.6 


±32 


6,53 


± 4.00 ** 


0.65 




Compound 300: 4,5 8 


17.7 


± 4,3 


12.68 


±9.63 " 


0,87 


± 0.31 


Compound 300: 6 8 


17.3 


± 6,0 


8.27 


± 4.56 " 


0,70 


i 0,25 


Compound 300; 6.75 a 


16.4 


± 3.0 


7.28 


± 4,04 " 


0.66 


± 0.25 


CompoitRd 300; 9 8 


15,9 


± 4,3 


9.18 


± 5.00 " 


0,72 


± 0.37 


Compojiid 300: 27 8 


15.2 


± 3,4 


9.64 


± 4.33 " 


0,79 


± 0,25 



Note: In comparison wSth tfa model oontrd group, * p < 0.05, ** < 0.01 , p < 0.001 
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3, Conclusion 

Metformin Hydrodiloride - Piogilazone Hydrochloride compounds (300 mg: 1.5 mg/kg. 300 mg: 3 mg/kg, 300 mg: 4.5 
ntg/kg. 300 mg: 6 mg/kg, 300 mg: 6.75 mgflcg, 300 mg; 3 mg/kg, and 300 mg: 27 mg/kg) were orally administered 
continuously for 21 days, and the phanmaceutical compounds of various proportions had to different extents redjced 
fibrinogen (FBG), fasting serum Insdin (FINS) and insulin resistance (IR) levels of the hypeiglyoemic rats. The 
reductions in iasling senim insulin (FINS) and insulin resistance OR) levels were especially distinct 



p^t?WPffiiq^9P9fth6»w?nHQn 

The present invention Is ftjrther described in connection wflth the f*wing embodiments which should not be 
misconstnjed as limiting the scope of the invention. In order to better iliustrate flie implementation of Bie present 
invention, the following exemplary preparations are provided. The preparations may take the form of any of the 
pharmaceutical compounds erf the present invenfon. The Metformin Hydrochloride - Pioglitazone Hydrochloride 
compounds of the following proportions are taken as exemplary preparations: (1 ) 500: 15; (2) 750: 15; and (3) 1 ,000: 15. 

Preparatfon 1 



Two-layer (top and bottom) tables: 



Top Layer ComposiUon 


Content per Tablet 


Percentage 
Concentration (wt) 
(%) 


Pioglitazone Hydrochloride 


15 mg 


12.1 


Microcrystailine Cellulose 




44.4 


Lactose 


45 mg 


36.3 


Polyvfny!pynioidone(PVP) 


3 mg 


2.4 


Hydroxymethyl Starch Sodium 


4.6 mg 


3.6 


Magne^um Stearate 


0.5 mg 


0.4 


Talcum PovwJer 


1 mg 


0.8 




Bottom Layer Composition 


Content per Tablet 


Content per Tablet 


Content per Tablet 


Metformin Hydroditoride 


500 mg 


750 mg 


1,000 mg 


Hydroxypropyl Methyl Cellulose (HPMC) 


190 g 


205 mg 


210 mg 


Polyvinylpyn-olidone (PW) 


14.0 mg 


19.1 mg 


24.2 mg 


Magnesium Stearate 


7.1 mg 


9.7 mg 


12.3 mg 



Preparation Method: 

Method for preparation of Pioglitazone Hydrochloride parfteles: Sieve active ingrediente, lactose, and microctystalllne 
cellulose and mix thoroughly. Mix ttie said powder with polyvinylpyrrolidone (PVP) solullon. Sieve and dry obtained 
moist particles at 50 - 60 °C. Sieve hydroxymethyl starch sodium, magneKum stearate aid talcum powder and add 
them to the said particles. 
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Method for preparation of Metformin Hydrochloride particles: Sieve aciive IngrBdients and hydroxypropyl methyl 
cellulose (HPMC), and mix thoroughly. Mix the said powder with polyvinylpyfroJidone {PVP) eHianol solution. Sieve 
and dry obtsined ituust particles at 50 - 60 °C. Add magnesiisn stearate to the said parfides. 

Place the said particles on (k)ut]f&4ayer tablet pressing machine to produce tablets. 



Two-layer (inner and outer) fables: 



Inner Layer Composition 


Content perTablet 


Content per Tablet 


Content per Tablet 


Metfermin Hydrochloride 


500 mg 


750 mg 


1,000 mg 


Hydroxypropyl Methyi Cellulose ^PMC) 


190 g 


205 mg 


210 mg 


Polyvinylpyrrolidone (PVP) 


14.0 nig 


19.1 mg 


24.2 mg 


Magnesium Stearate 


7.1 mg 


9.7 mg 


12.3 mg 



Outer Layer Composition 


Content perTablet 


Ploglitazone Hydrochloride 




Hydroxypropyl Methyl Cellulose (HPMC) 


43.6 mg 


Polyeth^ Gtyool (PEG) 400 


4.5 mg 



Preparation Method: 

Method for preparation of stouKelease Metformin HydroclAmde tablet cores: Sieve active ingredients and 
hydroxypropyl methyl cellulose (HPMC), ^d mix thoroughly. Mix the said powder with polyvinylpyrrolidone (PVP) 
ethanol solution. Sieve and diy obtcuned moist particles at 50 ~ 60 °C. Add magnesium stearate to the said 
particles. Press to produce tablet cores. 

Piogiitazone Hydrochloride coafng fluid: Mix Pioglitazone Hydrochloride and hydroxypropyl methyl cellulose {HPMC} 
thoroughiy. Dissolve suitable amount of polyethylene glycol (PEG) 4O0 in water and slowrfy add in the said mixture 
while stirring to obtain a liquid suspension. The coating fluid contans approximait^ 9% solid. 

Sieve the liquid suspension through 80 mash screen filfer and coat table! core under siritaWe conditions. Conird 
weig ht gain so that each tablet contains approximately 15 mg of Pioglllazone Hydrochloride. 
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Though the presait iwention has beai desoibed in detail in connection with the implementation embodiments thereof, 
alteration and modification can be made by persons skilled in the art without departing from the spirit and scope of the 
invention. 
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